The determination of iodine compoundsin serum is simplified by usingan automatic system to record the decolorization of the ceric sulfate solution. A method for modifying existing technics for PBI and BEI determinations, prior to this step, is described. Good agreement between the automated and manual technics was achieved.
0 VER the past several years, the measurement of protein-bound iodine (PBT) and butanol-extractable iodine (BET) has become quite popular in evaluating thyroid function. So great has the demand been for these determinations that some laboratories are performing hundreds of the assays per day. In view of these facts, it becomes obvious that automation should be utilized as much as possible to offset the shortage of trained personnel. Since all of these procedures involve the determination of organic iodine bound to protein, some type of digestion is necessary to convert the iodine into its inorganic form, which may be done by either wet ashing or dry ashing. Wet ashing involves digestion with a strong acid, while the dry-ash technic makes use of a muffle furnace and an alkali medium. 
Materials and Methods

Componentsof Automatic Analyzer#{176}
The 
Alkali wash solution for BEI's
Each liter of water has dissolved in it 160 gin, sodium hydroxide and 50 gm. sodium carbonate.
Procedure
The method of digestion we have adopted is essentially that of Zak 
PBI Precipitation
To 0.5 ml. of serum in a 40-ml., round-bottom centrifuge tube (Pyrex No. 8260), add rapidly 10 ml. of 5% trichloracetic acid by the blowing from a wide-bore serological pipet. 
Total Iodine
The digestive acid is added directly to 0.5 ml. serum, and the digestion is carried out as described under Digestion.
Bufanol-extractable Iodine
There are times when a patient has had extraneous iodide for various reasons over a long period.
In such cases, the PBI may be falsely elevated. Furthermore, it may be of clinical advantage to evaluate the true thyroxin level in the blood. This is best carried out by performing the BET determination.
The procedure used is a modification of that ofManetal.
(2). To 0.5 ml. of serum in a 40-ml. g. s. centrifuge tube (Kimax 45197), is added 0.3 ml. of 10% H2S04 and 4 ml. of butanol.
The tube is shaken horizontally in a shaking machine for 5 mm. After the mixture is centrifuged, the supernatant liquid is decanted into another 40-mi. g. s. centrifuge tube. Again 4 ml. butanol is added to the original tube containing the precipitated protein. This is stirred with an applicator stick, shaken again for 5 mm., and recentrifuged.
The resulting supernatant liquid is added to the original extract.
To the combined butanol extracts 8 ml. of alkali wash solution (5% Na2CO3 in 4N NaOH) is added, and the whole shaken again on the shaking machine for 5 mm.
and then centrifuged.
The alkali bottom layer is drawn off by means of a capillary tube attached to a vacuum pump. After 8 ml. of alkali wash solution is added to the butanol fraction the whole is shaken again and centrifuged, and the bottom layer drawn off as above.
The resultant butanol extract is poured off into a 40-mi. centrifuge tube which is used for iodine digestion.
Six drops of 6N IIC1 are added to the butanol fraction.
The butanol is finally evaporated by placing the tubes in an aluminum-block heater* set at 120#{176}. The evaporation is enhanced by placing a glass tube in each digestion tube and connecting directly to a sEction manifold as shown in Fig. 2 . This in turn is permanently connected by a duct directly to the main suction duct of the fume hood. By this technic, it takes less than 20 mm. to evaporate 8 ml. of butanoi to complete dryness.
From this point on, the BET's are treated as regular iodine determinations; that is, chloric acid is added, and they are digested and read as described below.
Digestion
To the material to be analyzed, containing less than 0.1 g. of iodine, is added 3 ml. of chioric acid. To make the chioric acid a more powerful The digestion is accomplished in a heater* equipped with a special superstructuret designed by Benotti and Benotti as shown in Fig. 3 do not appear, the tubes must be put back in the heater until red crystals appear.
Colorimetry of Iodine Determinations
The colorimetry of the iodine determination is essentially the same as that performed by manual operation except that it has been automated.
The mechanism of the catalytic reaction between arsenic and cerium has been adequately brought out by Sandell and Kolthoff (3). After digestion is complete by the technic described above, about 0.5 ml. of solution remains in the tubes plus some red crystals of chromium trioxide.
To this is added 2.1 ml. of arsenious acid reagent by means of a Brewer automatic pipetting machine. This is mixed and 2 ml.
poured into the sample cup of the AutoAnalyzer. 
Discussion
The most tedious and exacting part of the iodine determination is the adding of the several reagents necessary for the proper color development and, finally, the actual spectrophotometric or colorimetric reading.
This becomes more obvious when the number of iodine determinations is large. 
